Reversible airway obstruction in childhood includes two major groups of patients: those with recurrent wheezing following bronchiolitis in early childhood, and those with allergic asthma, which represents an increasingly large proportion of cases through the school years. Over the last 40 years of the 20th century, allergic asthma has increased in many countries and in relation to several different allergens. Although this increase has differed in magnitude in different countries and also in the social groups most affected, it has had several features in common. The increase generally started between 1960 and 1970, has been progressive since then, and has continued into the 1990s without a defined peak. Among children 5-18 years of age, the increase has predominantly been among allergic individuals. Theories about the causes of the increase in asthma have focused on two scenarios: a) that changes in houses combined with increased time spent indoors have increased exposure to relevant allergens, or b) that changes in diet, antibiotic use, immunizations, and the pattern of infections in childhood have led to a change in immune responsiveness such that a larger section of the population makes TH2, rather than TH1 responses including IgE antibodies to inhalant allergens. There are, however, problems with each of these theories and, in particular, none of the proposed changes can explain the progressive nature of the increase over 40 years. The fact that the change in asthma has much in common with epidemic increase in diseases such as Type II diabetes or obesity suggests that similar factors could be involved. Several lines of evidence are reviewed that suggest that the decline in physical activity of children, particularly those living in poverty in the United States, could have contributed to the rise in asthma. The hypothesis would be that the progressive loss of a lung-specific protective effect against wheezing has allowed allergic children to develop symptomatic asthma. What is clear is that current theories do not provide either an adequate explanation of the increase or a practical approach to reversing the current trend.
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Bronchiolitis and Respiratory Syncitial Virus in the First Two Years of Life
A large proportion of infants who present to hospital with bronchiolitis, wheezing, or breathlessness have recently been infected with respiratory syncitial virus (RSV). The evidence for this can be obtained from cultures, antigen detection, or serologic responses compared with random controls (11) (12) (13) . Similar results have been obtained in population-based studies (14) . In many of these reports the association between RSV infection and bronchiolitis is so strong that it has been assumed that the relationship between the two is causal. However, when children are evaluated at 2 years of age, most show serologic evidence of an immune response to RSV regardless of whether they have had a symptomatic event (15, 16 (14) . In addition, it is well established that maternal smoking during pregnancy decreases lung size at birth and increases the risk of symptomatic viral infections in early life (17) . The relevance of the immune response to RSV has been debated for many years. Welliver and his colleagues reported the presence of nasal IgE antibodies specific for RSV (11 (5, 12, 13, 27) . By the time children have reached middle school (10-13 years of age), asthma is very strongly associated with positive skin tests to common inhalant allergens. At this age the odds ratios for wheezing among sensitized compared to nonsensitized individuals are often 6 or higher (5) (6) (7) (8) (9) (28) (29) (30) (Table 2 ). The evidence that allergens can contribute to asthma relates to both seasonal and perennial allergens. However, in most population-based studies using multivariate analysis, the strongest independent risk factor for symptomatic bronchial hyperreactivity (BHR) (i.e., asthma) is sensitization to one or more of the allergens found indoors. The important sources of allergens inside houses include dust mites, animal dander, and the German cockroach. The evidence that these allergens cause asthma comes from the combination of many different types of studies (31, 32) . Given the strength of the association, the fact that provocation with allergen can induce typical eosinophil-rich inflammation, and evidence that avoidance of allergens can lead to decreased BHR, it seems reasonable to assume that the relationship is causal. (25) . bSkin test negative. c"he presence of pets at home is associated with a reduced risk of asthma. *p < 0.05; **p < 0.01; ***p < 0.001. (32, 43) . Limited available evidence suggests that a dose-response relationship also exists between exposure to cockroach allergen and sensitization (44) (45) (46) (47) . The studies establishing the dose response have predominantly been on children 7-13 years of age. Thus, it is logical to assume that exposure before age 5 is relevant to sensitization and that decreasing exposure prior to this age could reduce sensitization. However, most of the data cannot answer whether exposure at some particular time prior to 5 years of age is critical.
For cat allergen, available data are confusing. It has been known for some time that children living in a community where cats or dogs are common are at risk of sensitization. Furthermore, in these communities it has been clear that sensitization to cat dander is a major risk factor for asthma (25, 28, 48, 49 (31, 45, 48) . In all studies there are some allergic individuals who are living in houses and who have significant exposure but do not report symptoms or have BHR. It is important to note that many allergic and exposed children do not wheeze, which makes it clear that there must be significant risk factors for asthma that are different for allergy. In addition, the fact that there have always been a large number of allergic children who do not wheeze means that the prevalence of asthma can increase among allergic children without an increase in allergy. The Evidence for Causality
In general, it is difficult to prove that the relationship between a given exposure and a chronic lung disease is causal (53) . However, the problems in defining causality are not the same for the several different factors that have been associated with obstructive lung disease in childhood. The relationship between RSV infection and bronchiolitis in early childhood is almost certainly causal. In most studies the prevalence of RSV antigen in the cases is much higher than in the controls (in one study RSV was present in 70% of the cases and in < 5% of the controls) (13) . Furthermore, the reaction in the lungs is consistent with the known characteristics of this virus. The important question is why do some infants get more severe disease. It (54) .
In some cases of allergic asthma the circumstantial evidence strongly suggests that a given exposure (e.g., cat in domestic houses other than that of the patient or rat urinary allergen in an animal house) exacerbates asthma. Indeed, some patients have no symptoms unless they are exposed to a defined allergen. On (31, 58, 59) .
Using the criteria for causality proposed by Hill in 1965 (53), we can assess the evidence, attempting to distinguish evidence related to sensitization, development of asthma, and the contribution to current symptoms ( Table 4) . The (30, 44, 48, 60) .
Causes of the Increase in Asthma
Given that perennial exposure to common indoor allergens appears to be a major cause of asthma among allergic children, it was logical to assume that the increase in asthma in the community had been caused by either an increase in allergen exposure or a change in immune responsiveness. The two main hypotheses over the last 20 years have focused on these explanations for the increase in asthma. However, the scale of the increase in asthma among school children is now far too large to be explained by a change in immune response from TH1 to TH2 or by changes in housing. Any hypothesis should take into account the increase observed in a wide range of countries, i.e., England, New Zealand, Finland, Sweden, Japan, Australia, and the United States. Furthermore, the increase has had a similar time course and progressive nature in each of these countries. Both the timing and magnitude of changes in housing, air pollution, tobacco use, and diet in these countries have been very different (61, 62) . Although many areas of the temperate world have changed to tighter, hotter, or over-furnished housing, there are areas such as the Southern States of the United States, Hong Kong, or Sao Paulo, Brazil, where ventilation rates remain high. There are well-defined mechanisms by which air pollution could contribute to asthma; however, chronic wheezing has increased in New Zealand and in other areas where air pollution is not a major factor as much as it is in Philadelphia, Pennsylvania, and in other cities with severe air pollution (63). Given the confusing nature of the arguments, it is clear that we need to consider the possible role of all the changes that have occurred in Western society. Indeed, the question is whether asthma should be considered along with such diseases as hypertension, Type II diabetes, coronary artery disease, and obesity as a primary disease of Western society. Obviously, many changes have occurred over the last 40 years. These indude the widespread use of broad-spectrum antibiotics, changes in diet, increase in motorized transport, and the progressive dedine of physical activity. In the last few years, the rise in obesity in the United States has become obvious. In addition, recent reports have established a correlation between obesity and asthma (64) (65) (66) . Clearly, the increase in obesity must represent some combination of increased dietary intake and decrease in exercise. However, the Centers for Disease Control and Prevention in Atlanta, Georgia, has recently accepted that the decline in physical exercise is a primary factor in the increase in obesity in the United States. Our experience in Atlanta is that many school children participate in very little physical exercise. In particular, they go to school on school buses, refuse to take part in physical exercise classes at school, have no recess, and after school has ended for the day and they return home, 80% of the children with asthma have access to a television/video monitor in their own room (67) .
If we accept the observation that decline in physical exercise and the associated rise in obesity are major features of specifically that population that has the most severe asthma, in what ways could they be connected? It is important to recognize that obesity can easily be measured with a scale, whereas measuring physical activity is not simple. Assessments of physical activity that are focused on organized sports can be misleading. The real decline in physical activity comes from decreased unorganized play; being driven most places in an automobile; the use of remote control devices; and spending prolonged sedentary periods using computers, playing video and electronic games, or watching television. It is important to recognize that although obesity has been found to increase the risk for asthma among children, the prevalence ofwheezing is high even among children in the lowest quartile for weight (64, 65 Given the strong evidence for an association between asthma and obesity, the possible relevance of physical activity should be considered. Increases in sedentary activity have been ubiquitous throughout Western society and now consume a larger proportion of our children's lives. The proposition presented is that dedine in physical activity represents the progressive loss of a lung-specific protective effect against wheezing. However, this effect is primarily among allergic children; thus the hypothesis would be that prolonged physical activity (e.g., outside play) used to provide a protective effect that decreased the tendency of allergic children to wheeze. What is certain is that given the scale of the changes in asthma prevalence and severity, unless we correctly identify the reasons for these changes, it is unlikely that we will either successfully manage the disease or reverse the epidemic.
